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properties of the diseased arterial wall in addition to regression or preven-
tion of atherosclerosis. Perhaps more uniform circumferential distribution of
residual strain (vs. compliance mismatch) conferred by lipid reduction pre-
vents high circumferential stress regions and subsequent plaque rupture.
Conclusion; This high incidence of Chlamydia detected only in coronary
arteries diseased by atherosclerosis suggests an etiologic role for Chlamydia
infection in the development of coronary atherosclerosis, which should be
further studied.
Group 2(n = 6)
39 ± 0.2
12.4 ± 1.3
2.1 ± 01
6.6 ± 0.6
Group 1 (n = 14)
5.1 ± 0.2*
19.1 ± 1.5*
2.6±0.1*
10.0 ± 0.7*
Vessel Diameter (mm)
Vessel Area (mm21
Vessel Diameter Index Imm/m 2 )
Vessel Area Index Imm2/m2)
8:30
Early coronary atherosclerosis (CA) is characterized by endothelial dysfunc-
tion which is manifested by coronary vasoconstriction in response to the
endothelial-dependent vasodilator acetylcholine. The endothelium may be
involved in the adaptive process of vascular remodeling (VR). While vascu-
lar remodeling has been demonstrated in advanced CA, it is not known if
this process occurs early in the course of CA. Thus, this study was designed
to test the hypothesis that VR characterized by proximal coronary artery en-
largement occurs in patients with angiographically normal or mild CA and
abnormal coronary endothelial function. To test this hypothesis, 20 patients
found to have normal coronary angiograms or mild CA were studied. Acetyl-
choline was infused in incremental doses into the left anterior descending
(LAD) with angiographic measurement of lumen diameter. Patients were di-
vided into two groups based on their coronary endothelial function. Group
1 demonstrated coronary vasoconstriction in response to acetylcholine and
Group 2 had a normal vasodilatory response. Intravascular ultrasound mea-
surements of the proximal LAD diameter and area were made following ni-
troglycerin. Vessel diameter and area were measured at the internal elastic
membrane and indexed to body surface area (BSA). Comparison between
the two groups is outlined below:
Data are mean ± SEM, *p < 0.02 vs. Group 2
Five patients in Group 1 and one in Group 2 had ultrasound evidence of
mild atherosclerosis. This study demonstrates in vivo that vascular remod-
eling characterized by enlargement of the proximal coronary arteries occurs
early in the course of coronary disease in the presence of endothelial dys-
function.
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Vascular Remodeling and Endothelial Dysfunction in
Coronary Disease
Charles R. Cannan, Stuart T. Higano, David R. Holmes Jr., Amir Lerman Mayo
Clinic, Rochester. MN
The renin-angiotensin and adrenergic nervous systems exhibit multiple lev-
els of cross-regulation in heart failure. These systems are bidirectionally
activated in concert; i.e. activation of one system activates the other. We
compared the behavior of angiotensin II AT1 and AT2 receptors with {1, -and
,62-adrenergic receptors in a high-yield crude membrane fraction prepared
from nonfailing and failing human ventricular myocardium. Ang II receptors
were measured by 1251saralasin binding, with 8max determined by satura-
tion binding displaceable by 1 JLM cold saralasin. ATl and AT2 receptorfrac-
tions were determined by the amount of specific binding displaceable by 1
JLM losartan. ~1-adrenergic receptor density was determined by saturation
binding of 12 I ICYP, with the ,61 fraction determined by binding displace-
able by 0.2 JLM CGP 20712A. Results in end-stage human left ventricular
myocardium failing as a result of idiopathic dilated cardiomyopathy were
compared to nonfailing controls taken from age- and gender-matched organ
donors not used for transplant because of blood type or body size mismatch:
(Receptor density is in fmol!mg ± SEM)
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In coronary angioplasty, the arterial wall is subjected to very high intraluminal
pressures, resulting in both stretch and crush of vascular cells. In an attempt
to investigate the respective effects of pressure-induced stretch and crush
on the induction of c-fos, c-jun and c-myc, an in vitro experimental model
was developed. Segments of descending rabbit thoracic aorta with intact
endothelium were canulated and excised at their in vivo length and main-
tained at physiological pressure level. Vessels were then incubated in bath
containing DMEM and antibiotics. The arterial segments were connected to
a mercury manometer or a coronary inflation device in order to rise the inter-
nal diameter from 4 to 6 mm (submaximal distension) for 2 minutes under
various levels of intraluminal pressure: A) 90 mmHg, which mimics phys-
iological conditions; B} 200 mmHg, the vessel diameter being maintained
at 6 mm using a rigid external support; C) 2 bars, using the same exter-
nal support. The intaluminal pressure was then brought back to its initial
value and the vessels were examined for protooncogenes expression using
Northern and slot blot analyses, 30 and 90 minutes thereafter. In addition, in
vivo experiments were conducted to determine protooncogenes expression
in thoracic aorta, 30 and 90 minutes following endothelial denudation by a
Fogarty balloon. We found that c-fos, c-jun and c-myc were induced in the
arterial wall after in vivo balloon denUdation. In organ culture, brief and un-
opposed stretch of the arterial wall (condition A) was not sufficient to induce
the expression of protooncogenes. In contrast, although the artery was kept
at the same level of stretch, crush of vascular cells under high intaluminal
pressures (200 mmHg and 2 bars) greatly increased the expression of c-fos,
c-jun and c-myc. The mRNA levels of these protooncogenes were propor-
tional to the magnitude of intraluminal pressure. Levels of c-fos and c-jun
mRNAs peaked at 30 minutes, while those of c-myc peaked at 90 minutes.
Since the contractility of aortic rings obtained from vessels studied under
each experimental condition was not altered, the increased expression of
protooncogenes observed under 200 mmHg and 2 bars cannot be viewed
as a signal of cell death.
Conclusion: These data suggest that brief, pressure-induced crush of vas-
cular cells in the arterial wall, is a potent stimulus for the induction of imme-
diate early genes implicated in cellular proliferation and vascular remodeling.
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Effects of Stretch and Pressure-induced Crush of the
Arterial Wall on the Induction of Immediate Early
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Increased Incidence of Chlamydia Bacteria Detected
within Coronary Arteries of Patients with
Atherosclerotic Versus Transplant Induced Coronary
Artery Disease
Joseph B. Muhlestein, Elizabeth H. Hammond, John F. Carlquist, Ellen Radicke,
Matthew J. Thomson, Daniel J. Parker, Labros A. Karagounis, Jeffrey L. Anderson
University of Utah, WS Hospital, Salt Lake City, Utah
Previous work has suggested an association between Chlamydia pneumo-
niae infection and coronary atherosclerosis, based on the demonstration of
increased serologic titers and the detection of bacteria within atherosclerotic
tissue. We sought to strengthen a possible etiologic link by comparing the
incidence of Chlamydia infection in coronary atherosclerotic tissue to that
in coronary arteries of patients with non-atherosclerotic cardiovascular dis-
ease.
Coronary tissue specimens obtained from 90 consecutive patients (mean
age = 57 yrs) with symptomatic coronary artery disease undergoing di-
rectional coronary atherectomy were tested for the presence of Chlamydia
species by direct immunofluorescence using mouse monoclonal antibody.
Immunofluorescence was positive in 68 (76%), equivocal in 5 (6%) and neg-
ative in 19 (21 %) of specimens. Polymerase chain reaction confirmed the
specific Chlamydia strain TWAR in 2 cases. No clinical factors except the
presence of a primary non-testenotic lesion (odds ratio = 3.0, p = 0.057)
predicted the detection of Chlamydia.
As a control, coronary tissue specimens from 11 patients with previous
cardiac transplantation and subsequent transplant-induced coronary artery
disease were also tested. Direct immunofluorescence performed on these
diseased coronary artery segments was negative for Chlamydia in every case
(p = 0.0001 compared with atherosclerotic specimens).
